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We, Canadian Bank Notb Company 
Limited, whose full post office address is 
Box 394, 145 Richmond Road, Ottawa, 
Ontario, Canada, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which 
it ds to be performed, to be particularly des- 
cribed in and by the following statement: — 
The present invention relates to improve- 
ments in printed matter for the puropse of 
rendering counterfeiting more difficult. 

Important documents such as bank notes, 
Share certificates and the like are printed in 
such e maimer that <hc document cennot fre 
easily reproduced by counterfeiters. For ex- 
ample, bank notes are usually printed by an 
intaglio printing process in which the quantity 
of ink deposited on the bank note may be 
varied so as to create variations in shade or 
" tone" of the colour of the configurations on 
the bank note. 

Developments in photo-mechanical repro- 
duction methods using half-tone screening pro- 
cesses have made possible fairly good loured 
reproductions of original documents, Whue 
persons very familiar with an original docu-. 
ment such as a bank note (e.g. bank tellers) 
may be able to detect counterfeit reproduc- 
tions even when skilfully made by photo- 
mechanical methods, persons making only 
casual inspection of such documents may not 
be able to detect a counterfeit document. 

According to the present invention print- 
ing matter is provided with one or. more 
patterns or conjurations which prevent suc- 
cessful counterfeiting by half-tone screening 
rcproducdou --r>:-:--sc:- by virr— y r ~ 
eection of the patterns on the prmred matter 
with the rectangular screen grid pattern of 
the half-tone reproduction screen w as Co 
make it substantially impossible to avoid 

[Price ~ 



creating a Moire* pattern on the reproduced 
document. The Moire pattern, if conspicuous 
enough, will warn Ac observer that the copy 
is not genuine. The kinds of printed matter 
with which the present invention is pattior* 
laxly concerned include any multiply printed 
documents of commercial value to which pat- 
cerns ere applied, such as bank notes, identity 
cards, travellers* cheques, postage stamps, and 
share certificates. 
.The present invention makes use of the 
fact that in obtaining colour-separations from 
a coloured original, *gbt emanating from a 
• ^wwtfwm^-toiw *£g**ive (or niore yarriy. 
positive) is intercept by a scseca in or der 
to create a ha If -tone oosffive (or negative, as 
the case may be). It Is the interaction of the 
screen with the pattern on die original that 
results in the creation of a Moire pattern, 
as will be more fully explained below. For 
example, assuming that a counterfeiter uses 
a halftone screen having a grid spadng of 
100 Knes per inch, a bank note bearing a 
configuration of parallel straight lines having 
a spacing approximately 100 lines per Inch 
will, if the angle of intersection of the screen 
lines with the bank cote lines is small enough, 
produce a Moire" pattern. However, the bank 
note manufacturer cannot assume that the 
halftone screen used by die counterfeiter will 
have any given line spacing nor can it 
assume that any given 6creen oricnta- 
rion will be used. According to the invention 
the original document is provide d with one 
or more patterns sdeoced so that, when Hght 
therefrom is mtercepted by a rectangular half- 
tone screen, then regardless of the orienxa- 
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a perceptible Moire pattern will oecessanly, 
or at least will with a high degree of prob- 
ability, be created 
Moirfc patterns are well known; and are 
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intaglio priming process in which the quantity 
of ink deposited on the bank note may be 
varied so as to create variations in shade or 
" tone " of the colour of the configurations on 
the bank note. 

Developments in photo-mechanical repro- 
duction methods using half-tone screening pro- 
cesses have made possible fairly good coloured 
25 reproductions of original documents. While 
persons very familiar with an original docu- 
ment such as a bank note (e.g; bank tellers) 
may be able to detect counterfeit reproduc- 
tions even when skilfully made by photo- 
mechanical methods, persons making only 
casual isspsedt-s of zucli msy not 

be able to detect a counterfeit document. 

According to the present invention print- 
ing matter is provided with one or more 
S5 patterns or conngurations which prevent suc- 
cessful counterfeiting by half-tcne scre-nh* 
uiriiucaoa processes by viriuc :.* v;: :v~- 
section of the patterns on the prinred maner 
with the rectangular screen grid pattern of 
the half-tone reproduction screen so as to 
make it substantially impossible to avoid 
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screen with the pattern on the original chat 
results in die creation of a Moire pattern, 
as will be more fully explained below. For 
example, assuming that a counterfeiter uses 
a halftone screen having a grid spacing of 
100 Knes per inch, a bank note bearing a 
configuration of parallel straight lines having 05 
a apadng approximately 100 lines per inch 
will, if the angle of intersection of the screen 
lines with the bank note lines is small enough, 
produce a Moire pattern. However, the bank 
note maTjufacturer cannot assume that the 
half-tone screen used by the counterfeiter will 
have any given line spacing nor can re 
u-jsumc that aay given ftCrtc^ qrictKa- 
tkm will be used. According to the invention 
the original document is provided with one 
or more patterns selected so that, when Kght 
therefrom is intercepted by a rectangular half- 
tone screen, then regardless of the orienta- 
- - : f screen selected by the counterfeiter 
a perceptible Moir* pattern will necessarily, 
or at least will with a high degree of prob- 
ability, be created. 
Moire* paitrerns are well known; and are 
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discussed inter dia in Ac following publica- 
tions:.'-' * • . * 
Oster, Tic Science of Moke Iwerns, 

1964 , nAO : 
Oster end Kigbifim^ MaW. Patterns, 208 

Scientific American, May. 1S63, p. 54 : - 
.Qscery Wassermah and . Zwerllrig, Theo-, 

retScal Intofprecattort of MnW Ftotteint, 54 

J. Optical Soc Amer. 169 (1964) ' •. 
Toe invention will now be described -with, 

reference to -the accompanying drawings, in 

which: ~ . 

Figure 1 is a block diagram miistradng a 
four-colour photo-mcdhanicai process which 
may be used, fa* example, for the reproduc- 
tion of a bank note or other, printed mauer, . 

Figure 2 a an expandcd ; view of a screen 
for use $n obeaimnpfealf-tone positives in the 
process illustrated in Figure; 1, 

Figure 3 is an arrangement of parallel linos 
of die same thickness and. . spacing . as • the 
parallel Unes composing the screen shown in 
Figure 2, " . " . 

Figure 4 illustrates the Moir£ pattern -pro- 
duced when' two parallel Hire, oonfiguratteria^ 
overlap at a sHght angle; . 
. " Figure 5 shows an arrangement of concen- 
tric circled; ^ . ' 

Figure 6 -illustrates the Moir6 pattern pro- 
duced when a parallel line configuration over- 
hps a! set. of concentric circles; 

(Figure 7 .shows a pattern of. dots arranged- 
in parallel rows; -. * 

Fiarure $ shows a, pattern of dot* arrayed 
hz concentric circles; j * . '• •' 

. Figure 9 shows a parallel "line configura- 
don on which <he thickness end spadng of 
the lines- continually- decreases from left 10 
right ; . . 

. Figure 10 illustrates the Moire pattern 
produced when (tie sot of parallel lines in 
Figure 9 overlaps a sot. of. parallel Ones; of 
uniform . thickness and spacing- at a - slight 

angle; * ' z • 

Figure 11 shows an arrangement of con- 
centric circles, in which the thickness and. 
spacing of the cirdes decreases from the canter 
outwards; V. . 

* Figure 12 shows the Moire pattern which, 
results when the. pattern shown in^Figurc 11. 
overlaps a -pattern of parallel straight lines- 
ait a alight JWgje; .• ■ tf ... 

.."Figure 13 : snows* pattern of radial lines; 
. . Figure.; 14 chows the Mokd pattern which 
results when two patterns of the ^e shown 
in Figure 13 overlap at a sKght displacement 
' one from the -other; and 
..: -Figare 15 illistrati x .a^p^Ssd r.ctc 
utilizing the principies of the present inven- 
tion. ■-■•'.•..**'■-"•'•••■ 

It is the purpose of the present invention 
to k more difficult for counterfeiters 
using * photographic colour-separation tech- 
niques to obtain a good reproduction of an 
original piece of printed niatter, for example 



a bank note. In order that the.hwention may 
be appreciated, a discussion of cokuMCpaxa- 
tdon photo-mechanical reproduction method 
follows, * ' . % ' ■ 

Figure 1 illustrates In block diagram tocm 
an exemplary fcur-cdour^ choto-mechanioal . 
Irejn^ucrion method. Aa ori^nd document 11 
(produced, for example, by an intaglio print? 
wg process) is photographed through appro- 
prW colour fitters 13, 15, 17 and 19 and . 
suitable colour w masks 21, 23, 25 
and 27 to obtain yellow, magenta, cyan and 
black continuous tone negatives 29, 31, 33 
and 35. (While a variety of different colour 
separations are possible* the most commonly 
used colour separations are yeUow^jnagenta, 
cyan and black). 

In order that the colours and the tonal 
variations in them may be effectively simu- 
lated, the continuous tone negatives are norm- 
ally screened to obtain half-tone colour sepa- . 
(radons. Each printing plate may be' manu- 
factured using as a pattern a half-tone posi- 
•rive (or negative, as the. case may be) for 
the corresponding colour separation. The half- 
tone positive is ordinarily obtained^ by screen- 
ing the continuous tone negative with a screen 
which usually consists of a rectangular grid 
such as the greatly magnified grid shown in 
Figure 2. Ordinarily, such a grid is designed so 
that the total area of the holes is equal to. 
the <cotal area of the lines, and to that extent 
Figure 2 mispresents reality. It will be under- 
*®y>A. th?,t nerves «ts«l!y used in p?ac*ic- 
jiave line spaemgs cf the order of 100 sao- 
200 lines per inch, although line spadngs out- 
side this range are possible. 

- Because the!' continuous-tone negative Is* 
converted into a half-tone positive composed 
- of a regular dot pattern, the variation in 
tone on the colour separation is. transformed 
into a variation in the size of the dots in any 
given area of the. colour an question.- -Thus a 
dark, solid tone will.be translated into a dot 
pattern with a high percentage of solid con- 
tent which will be perceived by the eye as 
a deep shade of the colour in question. For 
lighter shades of the colour, the dot pattern 
in the half-tone positive will comprise smaller 
dots, and will be perceived by the eye as, 
an integration of die total area of the dots; 
bearing colour and the areas not bearing 
colour, and therefore as a lighter shade of the. 
colour in auestion. 

* As screed above, four 1 colour separations 
are ordinarily made. - — 

7 "If the half-tone screens for the four colours 
77^' =H ?Hgsci kx smifosu -idea^tioa, ^Jsk 
might result in a reproduced document bear- 
ing perceptible Moir6 patterns. Accordingly, 
to minimize this effect, k" is ^customary to 
arrange the. half-tone screen for each colour 
a*t an orientation which differs, from that 
used for the other colours. The standard 
screen orientations are, with respect to a 
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rwrizontal line pointing to the right as a 0 
reference, 90° for the half-tone screen 37 used 
for the yellow separation, 75° for the half- 
tone screen 39 used for the magenta eeparo- 
3 don, 105° for die half-tone screen 41 used 
for the cyan separation, end 45° for the 
half-tone screen 43 for the black ^tadon. 
The resulting half-tone positives 45, 47, 49 
and 51 will thus have differently orientated 
10 dot patterns and the printing plates 53, 55, 
57 and 59 obtained from the half-tone na- 
tives will correspondingly be provided with 
differently-oriented dot patterns for printing 
the document. (The reproduced document 69 
15 is printed successively by the four printing 
plates 53 to 59 m printing units 61, 63, 65 
and 67, respectively). , 

According io the invention, the ongmai 
document 11 is provided with a pattern which, 
20 when screened by the halftone screens 37 to 
43, results in the production of at least one 
half-tone positive which necessarily includes 
at least one Moire pattern. The Morre pattern 
is the product of the interception by the 
25 half-tone screen of light emanating from the 
pattern on the original document 11. In other 
words, the invention makes use of the known 
principle that two regular patterns may inrcr- 
oect in euch a way as to form a Moire 
30 pattern. The presence of such Moire pattern 
on the reproduced document indicates that 
the reproduced document is counterfeit. 

The following discussion relates to patterns 
which may be used on the original document 
55 ii to create a Moire pattern afcer socennj^ 
Figure 3 shows an arrangement of parallel 
straight lines having the same spacing as the 
horizontal parallel lines in die rectangular gjnd 
shown in Figure 2. When two sets of parallel 
40 Hnes as shown in -Figure 3 overlap at a 
8tight angle (from a fraction of a degree to. 
several degrees), a Moire pattern is produced, 
as Figure 4 illustrates. The Motre p attern 
consists of the vertical parallel bands formed 
45 by the points of intersection of the two sets 
of parallel Hnes. ft will be appreciated that, 
when two sets of paraHel lines mtersectmg 
at right angles form a grid such a* that 
shown in Figure 2, a set of patalld Una 
50 of the same sparing at a shght angle to either 
die vertical set of parallel lines in the grid 
or to the horizontal set of parallel hues m 
the grid will form a Moire pattern. 

A great number of configurations other timn 
55 patterns of paraHel fees will produce Mou* 
patterns when a rectangular grid ts super- 
Imposed upon the pattern in question. As 
another example, a pattern composed of con- 
. centric : circles euch as that shown m r^gttfc 
60 5. when intersected by a pattern of parallel 
straight Hnes, produces a ^J^m^J 
as that shown in Figure 6. The Metre pattern 
to this case consists of approximately para- 
bolic curves tangent to one another at tne 
63 center of the concentric circle pattern. K 



will be understood that a rectangular screen 
grid composed of two inttwectmg sots of 
parallel lines would produce an additional set 

of parabolic curve© when intersectmg 
of concentric circles shown in Figure 5; how- 
ever, for the purpose of amplifying the draw- 
ings only one set ot parallel iines m the rect- 
angular grid has been shown. 

If the original document 11 contains an 
appropriate pattern, then upon «creemng fa. 
che half-oone photo-mechamcal reproduction 
process, a Moire pafijoem will occur on the 
reproduced document. A peweptr bk Mo ire 
pattern, its. a Moire pattern lax^ enough to 
be readily apparent to a person handhng tte 
document if even a casual glana is tahen at 
the document, is preferred, end choice or 
patterns on the original 'should be nude 
accordingly* , t 

To exhaust the Hst of patterns which, when 
i nter se cte d by a rectangular grid, produce 
MoW patterns is a practically impossible task. 
The most corrmionly^illustrated Moir£ pro- 
ducing pattents are patterns of parallel curves 
and patterns of curved or «tmight linos haying 
an obvious geometrical regularity. . 

It is apparent that not only line patterns 
but also patterns of dots may give rise to 
Moire patterns when intersected by a rect- 
angular or other. gricL For example, the 
scnes of parallel iinos shown in Figure 3 may 
be apprxMdmated by a dot pattern in which 
*thc dots he on the locus defined by, the 
parallel Hnes. Such a pattern is shown in 
&iguic 7. LSfiVflSeb the \S& oa 

the locus defined by the circles shown in 
Figure 5 ; such » pattern is shown in Figure 
8. Accordingly, an arrangement of dots to 
which there U rome geometrical regularity 
may, when intersected by a rectangular grid, 
form a Moire pattern. A special example of 
euch an arrangement is a design picture, por- 
trait, etc. in dot pattern form, obtained by 
the use of a half-tone screen. \ 

Screen grids used in the photomechanical 
reproduction process described with reference 
to Figure 1 may as stated above, have line 
spaclngs of the order of 100 co 200 lines 
per inch in commercial practice, although 
line spacings outside this range, say 75 co 
100 hnes per inch, are possible. However, 
if a line pattern on the ongmai document 11 
a& composed of lines having a spacing that 
differs by a sufficient degree hay 15%, die 
figure depends on the pattern) horn the spac- 
ing of the lines on the screen grid used by 
the photographer, it is possible that no Motrt 
pattern may result in the reproduction 69. 
Accordtngiy, io guard againse the poasibitity 
that a counterfeiter may use a screen gnd 
of a different line spacing from thirt , of the 
line pattern applied to the original dv^umen£ 
11, one of two alternative precautioiis should 
be taken. One precaution is to provid e the 
document 11 with a number of patterns each 
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having a different line spacing so "that there 
i$ a nigh probability of having- at least one 
line srackg that will intersect a screen grid 
used by the counterfeiter to produce a per- 

5 ' ceptible Mok6 patton, The alternative is to 
use in a single pattern a varying toe spacing. 
Such a pattern h illustrated in Figure 9, 
which snows an arrangement of parallel 
'straight lines in which Che spacing of the Una 

W. dmmiisnes from kfr to right on cfae rmaena. 
The intttsecrion of a set of parallel lines of 
uniform sparing* with die pattern shown in 
Rfgurt 9 produces the Momi pattern shown 
in Fdgure 10. It is seen that the most cosily 

15 percwed Moiri pattern occurs where the 
thickness and spacing of the lines in the 
parallel lane arrangement of Figune 9 is iden- 
. deal or dose to that of che -superimposed 
pattern of regularly spaced parallel linos of 

2fr uniform thickness. However, it will be ob- 
served that; other line spactogs -also produce • 
Moire* patterns*: Ir has been found expert* 
mentally that Moke* patterns are mostly UkcJ v • 
co result when a simple ratio -of two small 

23 integers* defines the relationship between die 
spacing of the lines in the pattern in question 
to the spackgs of die lines in the regularly 
spaced rectangular screen grid -For- example* 
where the spacing of the lines m the grid 

50. is 200 lines per inch, it will be expected 
that superinlposed parallel Jane spacing* of 
the order of 50, 100, 200 and 400 linos 
per inch will result in the creation of a 
Modre pstteera. In the intaglio printing pro- 

25 cess, tracings up to 200 lines per inch can 
be readily achieved 

Another problem with respect to the photo- 
mechanical reproduction process & that the 
screen used . by the counterfeiter may be 

40 oriented at any angle. This suggests a further 
precaution that may be taken by the manu- 
facturer of the original document liL; namely, 
to provide patterns on the bank note having 
different orientations. -Because the 90°, 75°, 

45 105° and 45° angles of the screens shown 
in Figure 1 are standard, an obvious pre- 
caution is to ensure that there is at least one 
pattern on the original bank note that will 
intersect at a small angle each of the screen 

B) orientations. This can be accomplished by 
providing the original document 11 with a 
number of parallel *ke patterns, each ortentssd 
at a different angle so as to' intersect at a 
sufficiently small angle at least one set of 

55 parallel lines used In the half tone screens, 
no matter what orientation of the screens the 
obunterfeitcr may choose to obtain his half- 
tone nosirives. 
An akeniotivc mcriiod or guarding against 

60 the possibility of varying screen orientations 
is to provide a pattern which intrinsically pro- 
vides varying angles of intersection. Such ts 
the pattern of Figure 5, because there wfll 
always be at least some portion of the order 

$5 which intersect the lines of the screen grid 



at a small angle thereby go form a Moire • 
pattern Another example of such a pattern is 
the radial line oonhguration sfcown m Figure 
13. 

Jn order to combine the two advantages 70 
afforded by a different line spaoings and tn- 
trmsically varying orientation, a pattern such 
as that shown in Figure 11 may be used. This 
is a pattern of concentric circles hi which the 
line spacing decreases from the center out- 75 
wards. The Moire* produced when this figure 
is intersected by an arrangement of parallel 
straight hnes is shown in Figure 12. 

Another example of a pattern of lines which 
makes use of varying hue spacing and also 80 * 
makes .use of different orientations of Janes 
whhhi the pattern is that shown in Figune 
13, which is- a pattern of radial Ikes emanat- 
ing hiom a common origin and increasing In. 
fhirWiwgg and spacing from the c ft i flffi out- 85 * 
wards. 

In one form of printed matter with coloured • 
patterns whose dements are lines, the patterns 
having a plurality of orientations and a plur- 
ality of spackgs, the spacing of at least one 90 
of the Iks patterns of the printed matter 
having an orientation withk five degrees of 
any given orientation k the said pattern in 
relation to the spackgs of the lines of the 
screen grid will be defined by the product 95 
of a line spacing in the range 75 to 500 
itnwi per inch and the ratio of two positive 
in t e gers each of which is less than 6. 

for example printed matter wherein 
che pattern or ooiingurarion is a two-dunen- ^100 
afonal configuration of coloured patterns the 
dements of which are Ikes, having a pre- 
determined regularity and a line spacing .in 
the range 75 to 500 Ikes per kch, the several 
patterns havkg orientations such that at hast 105 
one pattern kdudes a plurality of Ikes which 
ktersect any given Ike superimposed upon 
the printed matter at an angle of less than 
10°, and havkg- spackgs such that there will 
be at least one pattern havkg a Ike spacing 110 
which differs by no more than 15% from a 
Ike spacing k the range 75 to 500 Ikes per 
kch. 

The foregokg discussion of the production 
of Moird patterns by a screen grid with a 115 
regular, configuration of Ikes, dots, ar^the 
like is kcoxnplete k that only the black and 
white effects of the superimposition have been 
described with reference to the accompanying 
drawkgs. However, k is frequently found 120 
not only that Moke' patterns are produced 
but that colour distortions are produced k 
the reproduced composite colour print which 
may be even more apparent than the Mok6 
patterns. Unforunately, black and white 125 
drawings cannot adequately illustrate such 
colour distortion. 

. In the foregoing discussion, it has been 
assumed that a rectangular grid is used to 
screen the continuous tone negatives, and ex- 130 
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ambles of patterns for use -on - original docu- 
ments have been given on the basis of this 
assumption. However, it it is contemplated 
that a screen having some other ■ configuration 
will be used by the counterfeiter, the choice 
of patterns for use on the original doonnent 
may have to be modified bo as to marimixe 
the probability of creating a Moire* -pattern 
on the reproduced document. 

It has been found that many of the' fore- 
going paweros, and especially die- pattern of 
Figure 13, or modifications of this -pattern 
affords another anti-coumerfdting advantage 
when, reproducing an original document with- 
out using a screening process in the case in 
which the pattern is superimposed on itself 
on the reproduced document bv successive 
printings in more than one colour. If the 
patterns do not overlap identically when- the 
reproduction is printed, a MoW pattern will 
result because of the non-alignment of the 
superimposed printings of the pattern on the 
reproduced document. Figure 14 shows the 
Moird pattern which .results when 'two .pat- 
terns of the tvpe shown in Figure 13 overlap 
with slight displacement. 

A simplified bank note to which, a number 
of panerns have been applied in -accordance 
with the present invention is shown in Figure 
15. Several groups of parallel lines .may be 
seen. For example, the diamond and circle 
pattern reproduced twice on the bank note 
comprises three sets of parallel lines oriented 
at approximately 0°, 75° and 105° respec- 
uveiy. These orientations have been .chosen 
to correspond with the standard orientations 
of the horizontal portion of the yellow colour- 
separation screen 37 and the vertical portion 
. of the magenta and cyan screens 39 and 41 
discussed with reference to Figure 1. The 
numeral 5 in the center of the bank note 
is lined with parallel lines at 135° thereby 



•against all possible half -cons screen-grids/ How- 
ever, if--* plurality of oonoentric ckde pat- 
tens of different Site spacing* were included 
in the bank note, this deficiency coold'be 
overcome. The pattern at the -lower 4e£t of -70 
the bank cote .assists- in overcoming' the de- 
• fickney by use of xanrinudly varying Ik* 
-spaomge, Jthe epatsng decreasing from the 
comer of the bank note inwards, 

♦Along the bottom of the bank note* and at -75 
the lower -right hand corner are configura- 
tions of lines in - which spacing and -orientation 
cootmually vary. Straight Enes-ate used in 
•die symmetrical left and d|bt ha nd ride . 
bottom patterns but the -center bottom -pailenv "80 
bearing the two signatures, is shown xom- 
posed of a regular array of j wavy -Unes rather 
rhWstcttigbt lines, 

^It will be appreciated that in order to 
give artistic -effect to a document such. as *85 
a bank note, the patterns used on the -note 
would not ordinanly be confined to simple 
combinations of circles, straight tines and 
other regular curves. . However, many con* 
figurations of lines bearing a sufficient degree - W 
of regukricy .may .be used. *ft is possible' to 
coxnbffie rcguhr line configurations even in 
feptcseatations of physical object* such as 
portraits and scenes - from tttrare. 



WHAT WE CLAIM IS :—. 

1. -Printed matter provided with .one or 
more patterns or configurations which pre- 
vent • successful xounterfeiring - by halftone 
^ uoqmi g st^rcjduction pioo ca a c by vtrttse of 
•nbe- wjterseoaoa of the pa&teros on the primed 
nwcter with the. rectangular screen grid pat- 
■ tern of the half-tone .reptoducdon screen so 

as to make k substantially impossible «o avoid 
creating -a Moke pattern .on the reproduced 
document. 

2. Printed .matter according * to claim 1 
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is I ncd with parallel lines at m~ incrcoy ~- . "™ ~ -«*«fi«iT*#«m k * 
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black separation half-tone screen 43 shown 
in Figure 1. Another set of parallel lines is 
illustrated in the upper left hand corner of 
the bank note and it will be noted that this 
pattern includes variable - line spacing, the 
spacing and thickness of lines decreasing from 
top to bottom in order to make the pattern 
effective against . different screen .spaongsiin 
the half-tone screens used by the counter- 
fciter. The choice of horizontal orientation of 
this pattern is not a preferred choice, how- 
ever, because in the normal upright position 
of the bank note, only the yellow screen 
will intersect this pattern at a slight angle 
and Imperfections in the yellow portions of 
the bank note are ordinarily ieast perceptible. 

Patterns of portions of concentric circles 
are shown in the lower left and upper right 
corners of the bank note. The concentric 
circle pattern in the upper right corner » 
composed of lines of uniform width and spac- 
ing, and therefore would not be effective 



coloured configuration composed. of dements 
the orientation and' «pacing-of ;which are 6uch 
(that when light from ' the printed . matter is 
dmercer^-by a *Tcctai^ular^ having Hne 
spadngs in die range 75 to -500 Hues -per 
inch, ^ perceptible Moire pattern ds-produced. 

3. Printed matter according to claim 1 
v/hcrein flhe pattonr or configuration; is e. two- 
.^dimensional : coloured '.configuration ; the -"ele- 
ments of which are lines and whose orienta- 
tion and line spacing are such that repro- 
ducing the printed matter by means of » 
colour-separation method using a half -Mm 
screen comprising a rectangular grid pattern 
having uniform tine spacing? io the range 75 
to 500 lines per inch, creates a perceptible 
Moire pattern on the printed reproduction. 

4. Printed matter as claimed in any of the 
preceding claims in which the spacing of the 
dements in the pattern or configuration is of 
the same order as the spacing of the lines in 
the rectangular grid. 
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Printed matter ;as daimed In any one 
of ^c. prcvious claims whcteln^ the pattern . 
or oorifigiffackm is a two-dimensional tegular 
configuration of coloured, pasterns whose eie- ■' 
5 meats are lbcs, the pakerojlaving a plur-. 

. Ality of orientations and a plurality of apao- 
' jngg, -the fipfldggs of at leak one pattern of 
lines if die printed matter having, aa orienTaT 
\ : doi'witiiin five decrees pi any orientation 
10 in the said plurality and in rdatfon.ib Ac. 
" spacing? of the lines of die screen grid being 
;ot the oyder of the product/of any given toe 
spacing dn the range 75 to 500 Hnes per inch 
* * and the ratio of two positive integers each of 
15 which is less than 6. 

6. Printed matter a* dataed in any one of 
.die previous daims, wherein the pattern tar 
. ' configuration is a two-dfoamonal configura- 
. tion -of coloured patterns the elements of 
20 which are lines^ hav^ a pred^tennined regu- 
larity and a v line spacing on the range 75 . to 
. 500 lines per inch, the several patterns hav- 
. ing orientations such that at«kast one pattern 
-kdudes a plurality of lines which intersect- 
. 25 any given' sur&nunposed upon the printed 
matter ac an angle of less <thaa 10^/ and . 
* having apadngs such that there will be at 
least one pattern shaving a ; line spacing which 
differs: by co more than 15% from a:, line 
30 - spacing in the range 75 to 500 fines per inch. - 
7i Printed -matter as daimed in any one 
of claims 2 to 6 on which said range is 100 
to 300 lines per- inch. 

■ 8. Printed matter as claimed in any one /. 
35 , cf claims 2 to 7 aa whidi the apiiScg o£ ihc.- 
elements varies progressively .tiroaghout the, 
pattern or configuration. 
..* . 9. Planted matter es clainmd in any one 
. . of the preceding claims in which die pattern 
40 or configuration contains several patterns each 
; composed of uniformly-ispaced elements, each* 
patcern having ao element spacing different 
. from the element spacings in the other pale— 
■■ -tenia. . ■•" - v ' ' - - - ■ 

45 10. Printed matter as daimed in any tme/, 
- ; - " the preceding claims wherein the ekmen$&: . 
are oriented so, a* <co fatersect at a small. ■ 
angle the projection, on the printed- matter, 
of on of the sets of parallel tines in the said-! 



11. Printed matter as claimed in any one 
of die preceding claims in which the orienta- 
tion of the elements of said pattern ox. con- 
figuration is continuously varying. 

12. Primed matter as claimed in daim 11 
'. in which the said pattern or configuration 
. ftifh"*™ a plurality of closely spaced parallel 

curves. ' : 

. 13. printed matter as claimed m daim 12 
in which the paralld curves are cirdes or arcs 
of circles. 

14. Muted nutter as daimed in any one 
of the preceding claims 1 to 10 in whkh. 
the fj^n^t* of the pattern or configuration 
- farm a plurality of patterns each having de- 
ments of uniform mentation, che elements 
of each pattern having on orientation different 
from the orienta tio n of the dements, in the 
other patterns. 

tl5. Printed matter as daimed in. any one of 
the preceding claims 1 to 10 in which the 
orientation of the dements of the pattern or 
configuration is continually varying. 

16. Printed 'matter as claimed in any one 
' of the preceding daims 1 to 10 wherein the 

elements of the pattern or configuration are 
fltrdg^ iines. ~ ™ 

17, Printed matter as claimed in anv one 
of the- preceding daims 1 to 6 wh erem die 

^pattern or configuration indudes a pattern of 
radial lines. 

.- 1*8. . Printed matter as claimed in daim 1 
or -2 in which the pattern or configuration ts 
composed of a. plurality of regularly spaced 
ticia. * - j 

:• 19. • Prmted matter as daimed in claim 
18, in which the pattern or configuration is 
a dot pattern obtained from a design by means 
of a half-tone screen. 

• : 20. Primec? 'matter substantially as herein 
described with reference to the accompanying 
drawings. 
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E. JL ROYSTON * CO., 
- Agents for the Applicants. 
Chartered Potent Agents* 
Tower Biuldings, * 
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